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Region 3 Case Examples

Delaware River DO and PCB Trends
Chesapeake Bay Barometer
Mirror Lake Progress Story in DE

West Virginia Long-term Trends Analysis
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Incremental Progress:
Dissolved Oxygen and PCBs in the
Delaware Estuary

Thomas ). Fiksling DRBC and Jon Capacasa, EPA Region
EPA Reglon Hi/State/Interstate Water Director’s Meeting
April 2015
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Dissolved Oxygen

e DRBC staff is conducting an “Existing Use” assessment to
document the occurrence of reproduction of resident and
anadromous species in the Zones 3 to 5.

- The current strategy is to determine the “Highest Attainable Use” and
associated water quality criteria.

* This process will include:

— Expert Panel input on requirements of aquatic species,

— Development of a Eutrophication Model, and

— a Use Attainability Analysis including WLA development for CBOD and
NBOD.
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PCBs

¢ Implementation of the Stage 1 PCB TMDLs for Zones 2 to 6
included the following non-numeric permit requirements:
— Monitoring using Method 1668 Revision A.
— Development and submission of Pollutant Minimization Plans (PMPs).

— Implementation of minimization measures identified in the PMP with
required submission of Annual Reports.
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Dischargers Currently in PCB TMDL
(N=94 permittees)

v' PA - All dischargers have initiated
PMPs.

v DE - All but three dischargers
have initiated PMPs.

v NJ - All but six dischargers have
initiated PMPs.
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Ranked Point Sources by PCB Loadings
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Top 90% of all Point Source Loadings

Top Ten PCB Point Source Loading Revisited

Parcent Reduction

2005 2005-2013

Yalero Refining -98.21%
115, Steel -75.42%
PWE-NE -F0L03%
City of Wilmington -63.69%
CORMUA -51.70%
Duypont-Repauno -55,07%
Dupont-Chambers Works -34.77%
Trenton -25.52%

WD-5W -21.75%
PWE-5E -16, 28%
COveroll Loading Reductions -71%
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Changes to Facilities Contributing to
90% of the PCB Loading

2805 2013
Rank | Facility Facility Name
1 Aalere Helpios PWLREW
2 PWLNE . Breel
3 PWED-ZW City of Wilmington
4 TE, Steet FRD-WE
= ity of Wilmingion FWD-SE
& CRMEA Erapoat-ChamberEinks
7 PWD-3E Trenton
% AMIBAK Bare St Penn Cosch GLUA
B Trenton Haetiltes Townslnp
1g Drugont-Uhamilrer Works COMUA
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Overall PCB Point Source Loadings
Reductions
PCB reductions were observed in municipal and industrial

discharges across the entire Estuary.

The 10 largest point sources reduced loadings by 71% between
2005-2013.

All point sources reduced loadings by 64% 2005-2013.

Selected dischargers have achieved a total (blank corrected)
PCB concentrations in the 10’s of pg/L.
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Incremental Progress

Some decline in fish tissue concentrations are suggested in
certain areas. Relaxed consumption advisories could be issued.

—1In 2013, DE and NJ relaxed fish consumption advisories to 1 meal per
year in Zone 5.

Implement additional implementation requirements in NPDES
permits to cap loading reductions achieved.

Significant removals of PCBs have occurred at contaminated
sites.

Continue monitoring of point sources, ambient water,
sediment and fish tissue.
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Chesapeake Bay Barometer
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MIRROR LAKE REFLECTS ‘SIGNIFICANT IMPROVEMENT’

Delaware reports a 60 percent baseline reduction of
contaminants in fish, water and sediment one year
after an EPA-aided restoration project at Mirror Lake
in Dover, Delaware.

hitp:/lintranet.epa.govir3intran/wpd/success_ stories.himl
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est Virginia water quality
trend analysis

EPA Region lll/State and Interstate Water Directors Meeting
Washington, DC

April 29-30, 2015

Claire Buchanan and Ross Mandel

Interstate Commission on the Potomac River Basin
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The twenty-six (26) AWQM stations are located at or near the mouths of the state’s larger rivers or situated so as to isolate the
impacts of major industrial complexes and other potential sources of impairment. They are now sampled bi-monthly (six times

ayear).
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Shenandosh near confluence with Potomac River, by Adam Griggs

Can long-term trends be identified?
Does flow-adjustment strengthen trend detection?
Are there regional trend patterns?

Can we explain those patterns?

19

WVDEP approached ICPRB about performing long-term trend analyses on selected parameters in their database. They wanted
trend analyses and a report comparable to those done in 2008 by ORSANCO for Ohio River mainstem stations. They originally
wanted to know if:

long-term trends could be identified in 22 water quality parameters;

flow-adjustment strengthened those trends by removing flow effects;

trend patterns occurred state-wide or within specific regions of the state; and

there possible explanations for the observed patterns in long-term trend.

The analyses are complete and the report s final.
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Final Data Set for Long-Term Trend Analysis by ICPRB

1970 ¢ 43 yearsofdata - 2012

=

Trends adjusted
for season and
flow

Acidity
Alkalinity
Hardness

Dissolved Solids

Sediments

26 Perametets

Nutrients
Metals

&

.. FRGUree sxtraction

17

Clean Water Act Clean Alr Act
SMCRA (Mining)

20
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The almost universal upward trends in stream and river pH suggest atmospheric reductions are at least partially responsible for
the increasing trends in water pH. Atmospheric deposition of NOx and S04 (acid rain) , the two major components of
atmospheric deposition and acid rain, is a large cause of stream and river acidification. The 1990 Clean Air Act and successive
regulations have successfully reduce atmospheric deposition of NOx and SO4.

Finding: SO4 and Nox are not decreasing universally at WV stations - some even are showing significant increasing trends.

Reductions in atmospheric deposition probably does not directly explain the regional upward trends in pH, and other sources
and sinks of SO4 and NOx are active.
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Acidity and Allalinity
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The region-wide increase in pH (decrease in H+) is coincidental with a similar rise in alkalinity. Could this explain the pH
pattern?

Alkalinity measures the buffering capacity of water, or its ability to neutralize acids. Alkalinity is mostly comprised of bases.
Types of bases: primarily carbonate (CO32-) and bicarbonate (HCO3-) but also phosphate (PO43-), hydroxy! (OH-), borates,
silicates, and other bases—that are available to bind with free cations, including H+.

The broad increasing trends in West Virginia alkalinity closely parallel the increasing pH trends. They are comparable to those
documented by Kaushal et al. (2013) for 62 of 97 other eastern U.S. rivers and streams. Kaushal et al. proposed that the
increasing alkalinity trends were largely related to "human-accelerated chemical weathering [acid deposition], in addition to ...
mining and land use.” In other words, acid rain can increase the chemical weathering of rocks & cement-based materials,
causing bases to be released which increases alkalinity and the buffering capacity of surface waters, which in turn usually
reduces H+ ions (increases pH).

Acid rain could be indirectly countering its direct, acidification effect on surface waters.

Note again - 3 of 4 trends in Ridge & Valley ecoregion are ns.
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Regardless of what caused pH levels to rise state-wide, the higher pH levels (i.e., lower H+ concentrations) would have increased
the tendencies of several dissolved metals (Al, Fe, Mn, Pb) to precipitate and ultimately lowered their concentrations in the
water column. This would have helped any human efforts to reduce concentrations of these particular metals. Good news

No state-wide trend pattern in zinc.
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indicators of Eutrophication

Tokai Susp. Total Pt ate/ Fecal
Station Streamdams Solids {TSS}  Phaosphorus Wirite Coliform
RO0NNAEE UndiBiesy 7Y 5
% g 233 RS
HiRivny bt Eels
Chvvardntie Biear Howerd &

=
3
é
3 3 B s Mvar %
£ Geni? Saawbe Meslower i -
g v o
< W -
2 : %
§ g o
&
Fopart Naling Nivey % e
Sl Kive “
&
N 5
w .
v B K
& s
LaraposRiver ¥ &
Dges i £ ¢ » A
-
¥ " us B
i i 4

Nitrate-Nitrate-N is usually the largest component of total nitrogen (TN) and another strong indication of human disturbance.
Trends in Nitrate-Nitrate-N are mixed - five increasing, nine decreasing and seven showing no trend.

Fecal coliform is an indication of human and animal waste
Trends are mixed - generally downward in Western Allegheny Plateau and Central Appalachians but two of the four Potomac
tribs in WV are trending upward - reflects development?

For these parameters, site-specific analyses will better inform us about causes of trends
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Diszolved Solids and Conductivity
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Trends in dissolved solids and conductivity are mixed, with more stations trending upward (degrading) rather than downward
(improving).

TDS and conductivity are closely related parameters.

TDS measures the amount of chemicals dissolved in water - most of which have an electrical charge.

Conductivity measures the electrical current that can pass through the water. The strength of the electrical conductance
depends on the concentrations of all dissolved ionic substances (“electrolytes”) in the water. The cations Ca2+, Mg2+, Na+, and
K+ and the anions HCO3-, CO32-, S042-, and Cl- normally dominate the ionic composition in undisturbed streams and rivers
world-wide.

Dissolved solids are very strongly correlated with specific conductance in the West Virginia data set.
Like alkalinity, TDS appears to enter streams and rivers through baseflows.

NOTE: Temperature influences conductivity, so conductance measurements are adjusted to a common temperature (250C) for
comparison purposes.
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Report Findings

* Can long-term trends be identified?

¥es

* Does flow-adjustment strengthen trend detection?
Mot in this study’s long-term {43 -vear) or shori-term
{17-year] trend periods,

* Are there regional trend patterns?
Yes for some key parameters

* Can large-scale patterns be explained?
Logical reasons can be suggested

Site-specific analysis needed to confirm explanations

26

Can long-term trends be identified? Yes
Approximately 74% of possible tests for long-term trends and 35% of possible tests for short-term trends were significant
(p<0.05) or showing strong directional tendencies (0.05<p<0.10).

Does flow-adjustment strengthen trend detection? Not in this study’s two trend periods.

Comparisons of flow-adjusted and unadjusted trends showed no overall difference in trend strength. Trends were conclusively
differentin only 21 of a possible 503 trend comparisons (9 long-term; 12 short-term). At least 12 of the 21 divergent results
could be due to incomplete flow records.

Are there regional trend patterns?
Yes for some key parameters.

Also - trends in the Ridge and Valley ecoregion, on the eastern edge of the state, tend to do things differently than those in the
central and western portions of the state.

Can we explain those patterns?
Despite many state-wide trends, trend explanations for individual stations can differ because causes differ.
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Long-term trends show mostly “good news”

Of concern

Muore Report Findings

pH increasing (H* decreasing) — rivers and streams are less acid
greater buffering capacity in the more acidic rivers
dissolved metal concentrations are going down

sediments and phosphorus concentrations are going down — probably
for different reasons

dissolved oxygen is trending upward

upward trends in specific conductivity and total dissolved solids

high pollutant concentrations still present in mining regions

27
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